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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
transferring a public data packet to a plurality of mobile 
stations via public data packet network and a mobile 
data packet network from a caller terminal. 
SOLUTION: A public data packet (PU-DP) is multicast 
by using a public multicast address (PU-MCA) via a 
public data packet network. The public data packet (PU- 
DP) is multicast by using a private multicast address 
(PR-MCA) in an overhead part (PR-H) of a private data 
packet (PR-DP) resulting from tunneling the public data 
packet (PU-DP) via a mobile data packet network. 



r 



pu-mca 



• 1 ■■■■ ■ ■ 










\ ! 




■! .!'■ . 






■ ■ 

J-J_ 








i 




■ 1 -wr*—i — r-tn-i 








L j 




: 




. 1 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAA7WayXQDA413077859Pl.htm 1/11/2008 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9ipdlinpit.gojp/PAl/result/detail/main/wAAA7W 1/11/2008 



(l9)H*a#fFJr (JP) 02) & §fi & $g (A) (H)tt8ftUIH&H*ff 

#^2001-77859 
(P2001-77859A) 

(43)&H B ¥J&13^f 3 R23B (2001. 3. 23) 



(51) IntCl. 7 
H 0 4 L 12/56 
H 0 4 B 7/26 
H04L 12/18 
12/66 



F I 

H0 4L 11/20 
H 0 4 B 7/26 
H0 4L 11/18 
11/20 



f-va-F*(##) 



1 0 2D 

M 

B 



(21)fflS#^ 


#812000 - 204575C P2000 - 204575) 


(7i)migA 


391030332 










(22)ffiSB 


^12^ 7^ 6 0 (2000. 7. 6) 




77>XSv 75008 /t'J. U^l-^-# 








Xr< 54 


(31)«5fc*^3fi# 


-Sf 9940186 4. 6 


(72) mwm 




(32)«5fcB 


¥i£l W 7 /§ 22 B (1999. 7. 22) 






(33)«5feS^3iB 


lifcWftfftr (EP) 




^)V*r— ^ 2100 - ^L-jt^, T 








^>f^f^Xh7-h • 15 
















^JV^r— Bv ^ 1170 - 7uas/t;k 








UrL - h^l ■ j|/hux -55 






(74)>ftSA 


100062007 
















»*Hte*< 



(54) [mXD&ffl *r—9r\*ry b^i^tcvA^^x h-ra^rfe ^E-ntr 

(57) [Hifr] 

[IKS] HflTuS* (TE ) A^&Sfe-r-^^y b 
^vhV—? ( I NTERNET) J: l^iWkv-'— ^ 
■A^v b*v bV — ? (GPRS-SYSTEM) tit 
LT . aiSt^lJji^ (MSI. MS2, MS 3 . MS 
4. MS 6) l:Mf-?A7yF (PU-DP) £te 

{Wtk^-m J kmrr—9K*r -vY (PU-DP) ifi^ 
Vt%l~?)V^-5;^XhTV\sX (PU-MCA) 2rfflV> 

&Sfcr— ^i^y b*>y b^-? ( I NTERNE 
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7 (GPRS — SYSTEM) £frU 
■yb (PU-DP) ^h^ij^^ifflf-^ 
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tl>l.tl7;l/fJf-tXb7Fl/^ (PR-MCA) £ 
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[If^Il] &*f-W7b (PU-DP) £ s 

^ft tus* (te) io,^<k fcaa^»^ ( m 

SI. M S 2 . M S 3 . MS4, MS6) tjStf LX . ^ 
If-W-yb^-y bV-^ ( I NTERNET) is 
J: L^liJ*^— ^y^y b^-y by— ^ (GPRS-S 
YSTEM) SgfiLTIEi^^-S^T&oT. 
l!uf&&S&T— ^ 0 £- yb(PU-DP)^ AJia&Jfcr 
— ^y\ D ^y b^T-y bV — ^ ( INTERNET) 

x, mz&&7 £ —?^'yvh (pu-dp) co^—rt— 

^ybSB(PU-H) toMv/W^xbTHl/X 

(PU-MCA) £ i^TV/l/f^^XNSil, 
flE&ff-^A^^b (PU-DP) £\ ££>^=5r 
< t hmiV&Wlfb-T — f^l-v h^v b V-^ (GPR 
S- SYSTEM) gRS-^LT. WiE^T-^ 0 
^>yb (PU-DP) ^^<^^|t[E#iS#:^^^ 0 
^7b*7b7-? (GPRS-SYSTEM) CO^M 

&atTby*yy^«tfif-^^^7b (pr 
-dp) £o^--A-^ y b§p (pr-h) mzfo&nm 

(PR-MCA) fcrJc^T. V 

[If^l2] Mf-W 7 f^ 7 f7^ ( in 
TERNET) ii^UflCT— ^y^y b^v bV— ^ 

(GPRS-SYSTEM) i: <7)f?S£ — 3? x — -X 

fgy-f^x^y-K (GGSN 1 ) tfcoT, 
a . SSffTCSg* (TE)K^<t £>MMMJif 

(MSI. MS2, M S 3 . MS4. MS6)^ frfK 
Mf-W 7 b^ 7 b7-^ (INTERNET) 
it^taf£»#^-^^ -v h^-y b V-^ (GPR 
S-SYSTEM) ^fMTl^iltMf-^A^ 7 
b (PU-DP) c/)^-— ]<m (PU-H) ftcD 
^/Wt^bTFW (PU-MCA) Srfgii^- 
^^v;^^-rXbTbtxX|Sii^S (PU-REC 
OGN I T I ON ) 

b. tfflV/mtXbTFTX (PR-MCA) £fff 
IB^V/b^^XbTbt-X (PU-MCA) 

mf&Ti-i/xmm<m^& (pu-pr-assoc 

I AT I ON) 

c . m9^mm (MSI, M S 2 . M S 3 3 . M S 4 . 
MS6 ) ^ftXftmi&M^—f^trv b (PU-D 
P) ^=5r< h h&mifc'r—fJVrv hV—? 

(GPRS-SYSTEM) CO—ffift$:MtXh>*V 
y/?tJliif-^^7h (PR-DP) ££ffcr 
^ffl^f-^^ ^ ( P R- GE N E R AT 

ION) T*->T. Ifiaaffl^r-^^'y b (PR-D 

p) ^t-^-^y Fffifttzmmm^fott^Ah 

TblxX (PR-MCA) Jtf^afflf-^^vb 
(PR- GENE RAT I ON) ttm^^Z 
b1tW$kb^-h"f-Y^x.4 J-Y (GGSN1 ) e 



[ff^l3 ] d . Wimm^s ( MS 2 ) £^V/b 

t\ (ms 2) frbcomu/tim* ^-s^g 

#g(PU-JN/LV RX) 

e. Mm&mmu/mm* >y^-^sm^$: (pu-j 
n/lv rx) tss^sfu mta^-Nyx-f y-b 

(GGSNl)H, fffia^lS^ ( M S 2 ) tif— b'X 
^m^tWmWf-9^^r-y b^t-y bV-^ (GPR 
S-SYSTEM) (73-9-— b ( SGSN3 ) A. 

iWU >vtr — (PU-JN/LVGENER 
AT I ON) t*$6K«iSClfc*#ffif:t-Slt*3S 

2izmm<vy-hiy^j (ggsni ) 0 

[ff *3R4 ] HtflBT b Ix-XWaftft^S (PU-PR 
-ASSOCIATION)^ fuia^v;b^^x 
bTblxX (PU-MCA) H?iE&*v;t^-^x 
bTbb-X (PU-MCA) fc^U^fflv;bf^X 
bTFUA (PR-MCA) ^HiiWtS J: 3 tcB^S 
iX^:lf^l2 £fc«3fc:fBSfr^ s -b^*>f y-b (G 
GSN 1 ) 0 

cff*3i 5 ] ifriar b i^reafttt^g (pu-pr 

-association)^ lufE&SRv^^x 

bTbl^X (PU-MCA) fffia^-b^^-f J- 
b (GGSN 1 ) t^iixSx- ( PU-PR-T 
ABLE) ^i>LTlifia^^b^^XbTb^X 
(PU-MCA) t;U y^^tLmm^)V^^7,YT 
(PR-MCA) £PKSfW£ J:3t3S^$tifc 
ll*Il2^7t(±3^iaK^y-f^x-fy-b (GGS 
Nl ) e 

[ff*JK6] (G 

PRS-SYSTEM) ^1^, fcSiSW^W 

x »j ri^^eaT^^ww ( m s 2 . m s 3 ) s\cdt— 
^^^ha^iEet-rsif-b'xy-H (sgsn 

3 ) T*^T, 

a. ^ItuS* (TE) *^Mf-^^7h^7b 

( I NTERNET) £V>W^WlWnr—$ >^ 
( GPRS- SYSTEM) %jYl> 

(MS 2. MS 3) izm&tlfz&^—f^dryh (P 
U-DP) ^=3r< t hWWtffc'r—f^lr <y b^t-y b 
V— 9 (GPRS-SYSTEM) CD—Mft&MtXh 

^y^swafflf-^^-yb (pr-dp) cd 

(PR-H) ^fc^afflvyb^^^X 

brbi^x (pr-mca) ^mm-t^fim^^^^ 

AhTVUXWM^gt ( PR-RECOGN I T I O 
N) t, 

b. |ffia^*x-^^ 0 ^v b (PU-DP) ^b°-£: 

l . m^mmm ( m s 2 . m s 3 ) cof^mt^ 
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t 0 -^Ift«^(COPY/SEND) b£ffiz.& 
Zk%mkb*t&*r-^AS— 1 F (SGSN3) 9 
[ff*3f 7 ] c . mm (MS2)i\ 

#jn/«y ^-fe-^^sfi-rs ± o izm&ztittim 
mu/mu* 7^^yg<i¥a (pr-j n/lv r 

X) 

d . tfrl2IAffl#JP/MM^ v -fe-^Sfl^g ( P r - J 
N/LV RX) (CiSl^^U ffKS (MS 2) £D^# 

fcitfffllS^^rs J: 5 (c3S^$*ifcS«i^g ( M s 

-REGISTRATION) £ § tflx. £ d t S: 
#Mt-r^lf*Jl6tia»^^-b^y-K (SGSN 

3) , 

[ff^MS ] e . f»M (MS2)^\ £^V/bi^ 
^Xb y7L— T t#JU/Blffii Lfc V ^ fc G P R 

s y -rs g p r s#Jn/«y ^-fe-y 

f ■ WIBGPRS#jD/i|^^^-ygff#g^il^ 
SfofcSSHMS (MS-REG I STRAT I ON) t 

£ s ^ tfiii s - 1 £*mb~t&m#m e tia*^^- 

tfyy— b ( SGSN 3 ) e 

[|f^M9] f-h^x-iy-F (GGSN 1 ) 

iiflEf^A°i-7b*7b7^ (GPRS-S 
YSTEM) CO^< bi> lO^b'^/^F ( SG 
SNh SGSN3) ^Iffl^f— ^\°^r>y b ( PR-D 

P) J;^-f^m/l/-f^^7-K (DPR 
1. DPR2. DPR3, DPR4, DPR5, DPR 
6 ) T*>oT. 

ftfiaaffl^-^^ 0 ^ 7h(PR-DP)^ MItuS* 
(TE ) HMf^^^7b^7h7-? ( I NT 
ERNET) ^i^tuia^tt*^-^^ 0 ^"^ b*«y b7 
— y ( GPRS- SYSTEM) ^ifLX , 'Jr%:<bh 
W&^W)^} (MSI. MS 2, MS3. MS4. MS 
6) tzm&tL&'jk&'r-f^iryh (PU-DP) £b 

ttria/i^— ^ ^ yyv-b (dprk dpr2. dpr 

3 . DPR4, DPR5, DPR6)i\ fffa&fflx— 
$n*r* ; b (PR-DP ) A~-\«y Kgp (PR- 
H) ft<r)fm~?JU^^^XhT YUX (PR-MCA) 
£ffl^T„ mB&HlT — f^yvh (PR-DP) £V 

4 yyV — V (DPRh DPR2. DPR3. DPR 

4. DPR5, D PR6 ) 0 

[00 0 1 ] 

[^o«^£&ffi^Sf] ff^Il^f^ii 



y£^LTx-y^ o y <y b^feilt^^h. If^l2 

^mmmm^xim^ tiz^m*-?* ^y b * ^ 

h7-?kfl#:f-^^7f^7 bV-y^flSSr-f 

mmimw&T^M^fi^mib'f-?;^ y b * ^ 
h7-y* <nmm iz t: x £ sew it-txy- 
Hfc. ff*ja9^^mia«egE^TS«^ix^^-b^ 

\lXJ — V b^m^f— y^y>y b£A— j 
[0002] 

-b^x-fy-b\ ^-t'xy-b&iitOb— yy' 

y— h\ ^OT^ftfr^-y^y^y b*«y bV-y £ 

^m^Tim^tiX^^, rntn. ts/smg- 

030 36 0QTETSI (European Tel 
ecommunications Standards 
Institute) i DTWf £*L*>«2£tt8i r D i 
gital Cel lular Telecommun 
ications System(Phase 2 
+ ) ; Genera 1 Packet Radio Se 
rvice (GPRS) ;ServiceDescri 
ption; Stage 2 j fe*P <> £ ^fS 

^Mtttii: TGSM 03.60 Version 6. 
0. Oj fcfc^S/iS^ mT^*SI0Hffl«^UT(i: 
r GPRSf±lj bfo~t&o GPRSftlll m&mb 

^mm^m^miE^fzMzGSM (f^Kfrafifflyu— 

IP7h7-^tMf-?A^7 b^-f XSrfE 
KLTV^. Sffi«iTWafl^^t. GPRSffl 
tli2^fl**7 h7^?y^K^#ALTV^ : 
^h7x>fGPRSf^hy^K (GGSN) (i. 
^hSP^^rio ^ v b v b V- y h ^i&flrf 

^JSffiL. f-tyGPRst^hy^F (sgs 
n) (i s fcs^-b^xyrrt^ffl^co^B^*ii» 

( m o b i i 1 1 y ) mm. mummmzx 5 

SGSN^I^itl), GPRS (General 
Packet Radio Service) i/Xf 
^7-^rfyf^{l 7--b7x^fGPRSf^b 

y-b\ ^tyGPRst^fy-F, liiBi 
mmmt^mm^ti. ita^ifflL^GPRsft^o 

1 S^-^feit/l 9^-iy^^ix^H2^J:VH3 
t-H^SixTl^o 2 l^y^i4!l GPRSy^ 

fA^iiuf-^Ay.y Y^mm-hfz^zm.m^ 
fiL^T-y^°y v b^. tt^ti^GPRSyxf 
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^x^fGPRSt^h/^F (GGSN) 

if— f'XX tJTrt £ ff I&ii^fuH^ S t: X GPRS 

t^by-P ( SGSN) 'W). \^h^Ph >h 

&Zbb. Zti^comM-r—^^y bfj\ 
[00 03] tt^T^SGPRSyXfAtll M£ 

a\ ^—cr^^x^vT^iz^^t^mM^mm 

f-^^yf(t W^h7x^GPRSt^b 
y-K (GGSN) ^£>. I^W>-h7-*Myb 

[0004] 

m<riz . ^vb7-?yy-x, ^^^JSfMS* 
£^mmzmm$ti&ij&£m^&^tT3b 

[0005] 

tiee^w&i-f -63tft^ai 

W(± . If 1 § ix & ? > ^ >y Y*vY 

u—^a^xj^mwr—^^y^ Y^-y yu—^^-s^l 
•zfflkcvgmmiz7 ! -?j*!r <y b . if 

-x-t&y—Y^^js-Yt. m$Mt>x"gmzix& 

y-h^jL-j J— YbWmWr—P^trv Y^v YV— 



[00 06] i §1^ jf^"?^?-* -f* htitltS 

-^^r-y M-y W-?£^SLT/i/--f^ >•^'''£i^ 
.g>;^>>^bT••^ ^ >•g> < , ) fcby^y^Sl^&fl&'T— 
•yh (m^iimWSTIi ^jj^'-^y.y f> j 

ff&^^LTlE)l§^l.^l.afflf ; '-^^°y'y M*TC\ 
|a|— 'y h^ffiSix^T-fe/Ht^tLS 

a- X b -T h Z. 1 1± . »M^3DAT"# £ ^f-SK^/k-f 
df a-x h 7~)V-y^zmmWtt>tLfzftm-?^^*?z. h 

V^Jf-vX hfflgttztt?&$tmf t —?J'<lr -y h 2rS(t 
X . v;t/f-^A*x h ^VP— y°(0^ y^—X'fo&i&W>W^ 

-xt>K x>o$mmzimzft.. sifrf-^Ajr.^ 

[00 07 ] ffltff^^ffifflT'ffifflSti.^ , r Srffii 

« jjSc^sa t B(7)&fyt>%z>msi / zmiz.$fL&^ xn 
%mfmmtiK AtB mix-h z>zt srmw-rs . 

[0008] liHSH;:, Hmm$co9fflliZimZti& . 
tifzhcr)tmm~f'^XU%\,\ -t^hh. rggBt 

nmw B(5oat3 ? ft & i i i -r a t 

#tf gffi-C i> J: v ^ ^ 3 MMX'fc h „ 

[0009] *%0jtc j: s ^- h ^ i 4 j~ Y<nmm 
[ooio] &mmn . y— y x a j~ y^mvx 

r ^^#Jff^ -y-fe— (publicjoin mes 
sage) j griMfif £ ittj:^ ^SfSV/^^^X 
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b //H7«/ yj*—tz%:& Z\ b S . y- b ^x 

^'M^-^^-b'xa: U T^-f-bX y - Kt, fl« 

r fi.ffl#J[D< >yfe— y (private join 
message) j ti-^T, *r X b ?)V 

#JM -/ -fe— S/Ji , -9"- b'X y - H £tt LT T b UX £ 
*U y-b^x-fy-b*te«fcoT^£;ftfc&ffc#2lll;< 
.y-fe-S^-gXT^S. £*#SlL>W-fe->''£y 

^ 7 -f - b a ■/ y -r & ^ b ft&mxh h . if— fx y - 
b(±. y— b-^x >f y- Ftc^JtT^tlj^^jiifSL^ 

■2) « 

[ooii] -vx by^-rtftDn-fSft 

x A j~v-tfiffiMx% h g p r s^^#jay v-fe-^' 

^SClt^ifSi:^*. i^S^Tf! y-b^ 

I'fy-FMt-b'xy- H^^siiy -y-b— y'07 

1- - b > \ . y y V v&* , GPRS #*<?D#Jliy ■/ 

b-y«7t-7 >y b £«itMfc; LSrWiUj^S:^*: 
tf> . GPRS S^tttt^H^W i: & l> . 

[0012] ^icisf-h'?*^ y-Fcofto^ 

[00 13] £OJ:3fc:LT, i^v/m^xfTF 

b ^vl—t izm ^^x&^btzk-ox. y-f^x-fy 
- b tt3tt-6 t b uxRiaft tt*s<?)a«§ *%/Jnpi^ 

ifflv/H-Jf^r^bT b'l^Xi^te/W-^X 

brbb-xsruyy-f-sr— y-f^i-f/- 

b* is «£ f^- fx y-h'tfci, StW-T § #Sti=2: v * . 

[0014] |fit<JI4 bltMLttmttZ «£ &y— b*7 

x >f y - KiOfte^HMffMti , it^if 5 ttT 
[0015] ;<D±3tLt, y-b^x-f y-bt^ 

fcj;Viigii-f--saffl-?;bf-^-rx br b b-x^ies^ti. 
[0016] ^Bjfc i §-tf_b"xy- b^iEOn^m 

[0 0 17] L^A>'-)T, t-b'xy-Kli 

f^r-vxh y7P— rcoy y^—X'h & WWifmco y x b £ 
»M t **u y ? SixT v ^ ^-yvt/^ . y- b -7 x 



y-b*^j*^tl-S. r #JP/M (join/leav 
e ) y >y-tr->>'j CDSfi^pl=S9f-t«. . 
[0018] ft*T!7^#^i: LT. 11*118 X 

Mv; F 7 N" 1/^ J; affl^I/f ^-^ A > 

TYVXb b >J y ^ S tLX t ■> 5 t— 7Vb*i. & 

^ X b yVb-y^ ^ SiM L tz t * J ^ <^ . G 

P R s#*co#Ju/ffiffiiy 'y-b-^s0SfiB#^MifT^ 
S^fc^ffiStTV^. iO±3*GPRS#fi-^#Jn 

/HUBi> >y-fe— ^coy 5T— b^WitSttT 
V ^{S'Ht- b'X y - b **J»JR-r 5 - b W V% I . 
[0019] *%0Jco±ia^<ofl!2«BW;fc iWHSli, 
JilT«^ttmiW|^0H^^»HHi:#^S i f: £ J: 

[0020] 

[^^HitcOJKffli] Milt. A b I NTE 

RNETfcitXGPRS (£Jtffl^y>y b*^Slf— b'X) 
y^fAGPRS-SYSTEM^f. >y— ^-y 
b INTERNET!! U V? ^^XmKW^iXtz 
Sife^OIP (-^y^-Jt-y brnb=f;b) ;b-y I PR 
1. IPR2. IPR3JJj;^IPR4S:^ it, 
-< yy-^-y b I NTERNETOS^TEt 1^ 
S tlX V ^ . jJlffl^ *y >y b b'y y^fAG P R 

S-SYSTEMtC(±. 2O(J0y— b^x-< GPRSt 

Ofr«f-7 , A"7-7 N;l--^D PR 1 , DPR2, DP 
R3, DPR4, DPR5fc±llfDPR6, 5-3«f- 
b'XGPR S-tf^K— by— bSGSN 1 „ SGSN2, 
SGSN3, SGSN4fij:t>"SGSN5, 5oc7)Sii 
gBSl, BS2, BS3, BS4fcJ;y'BS5* ; M 
tlS. itiint 6-3^GPRS-SYSTEM£7) 
#Kl^4tt±S*MS 1 , MS2, MS3, MS4, M 
S 5fci:t/'MS6 t^§il-C^S s 
[00 2 1 ] -f >y--^-y b I NTERNETfcfeWt 
{5, mi<7)l P/l^— y I PRlli, H260I P;b— y I 
PR2£J;?/fi?3?)I P;W-y I PR3«?I^(Ctf^L 
TV^ 0 ^2cOI I PR2(1 Sl4c7)I P;b- 

y I PR4tc®^LT^D. S3<?)I P;b-y I P R 3 
ISl^y-b^x-^y-bGGSN 1J3 J;VB4cO 
I Pyb-y I PR4t;^ix^ti.fgMLTfc 1 9 , iOlg4 
cr) j p;p_y i PR4J±„ H2(?)y— b^x^f y — b'G 
GSN2tftiUW,„ S*TE(1 ^2 CO I P/l— 
y I PR2 fcfflSfggLTV^ GPRS-SYSTE 
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1. Title of Invention 

METHOD TO MULTI-CAST DATA PACKETS TO MOBILE STATIO NS, AND 

RELATED GATEWAY NODE, SE RVICE NODE AND ROUTING NODE 

2 . Claims 

K Method 1o transfer public data packet5 (PU-DP) from an originating 

terminal (TE) to at least a plurality of mobile stations (MSI, MS2, M53, MS4, 
M56) over a public data packet network [INTERNET) and a mobile data packet 
network (GPRS-SYSTEM) whereby said public data packets (PU-DP) are mulfi- 
casted through said public data packet network (INTERNET) by means of a multi- 
cast address (PU-MCA) in an overhead section (PU-H) of said public data packets 
(PU-DP), 

CHARACTERISED IN THAT said public data packets (PU-DP) ore further 
multi-casted through at least part of said mobile data packet network (GPRS- 
SYSTEM) by means of a private multi-cast address (PR-MCA) in an overhead 
section (PR-H) of private data packets (PR-DP) that tunnel said public data 
packets (PU-DP) through at least said pari of said mobile data packet network 
(GPRS-SYSTEM). 

2. Gateway node (GGSN1) for interfacing between a public data packet 
network (INTERNET) and a mobile data packet network (GPRS-SYSTEM), said 
gateway node (GGSN1) comprising; 

a, public multi-cast address recognition means (PU-RECOGNITION) to 
recognise a public multi-cast address (PU-MCA) in an overhead section (PU-H) of 
public data packets (PU-DP) sent from an originating terminal (TE) to at least a 
plurality of mobile stations (MSI, MS2, M53, M54, MS6) over said public data 
packet network (INTERNET) and .said mobile data . packet network (GPRS- 
SYSTEM), 

CHARACTERISED IN THAT said gateway node (GGSN 1 ) further 
comprises; 

b. address association means (PU-PR-ASSOCIATION) to associate a 
private multi-cast address (PR-MCA) with said public multi-cast address (PU- 
MCA); and 
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c, private data packet generation means (PR-GENERATION) to generate private 
data packets (PR-DP) for tunnelling said public data packets (PU-DP) through at 
least part of said mobile data packet network (GPRS-SYSTEM) towards said 
mobile stations (MSI, MS2, MS3, MS4, MS6), said private data packets (PR-DP) 
having said private multi-cast address (PR-MCA) in an overhead section thereof 

3. Gateway node (GGSN1) according to claim 2, 

CHARACTERISED IN THAT said gateway node (GGSN1) further 
comprises: 

d. public join/leave message receiving means (PU-JN/LV RX), adapted to 
receive a join/leave message from a mobile station (MS2) indicating that said 
mobile station (MS2) wants to join/leave □ public multi-cast group; and 

e. private join/leave message generating means (PR-JN/LV 
GENERATION), coupled to said public join/leave message receiving means (PU- 
JN/LV RX) and adapted to generate a private data packet for tunnelling said 
join/leave message from said gateway node (GGSN1) to a service node (SGSN3) 
of said mobile data packet network {GPRS-SYSTEM) serving said mobile station 
(MS2). 

4. Gateway node (GGSN1) according to claim 2 or claim 3, 
CHARACTERISED IN THAT soid address association means (PU-PR- 

ASSOCfATION) is adapted to associate with said public multi-cast address (PU- 
MCA) a private multi-cast address (PR-MCA) that is equal to said public multi- 
cast address (PU-MCA), 

5. Gateway node (GGSN 1 ) according to claim 2 or claim 3, 
CHARACTERISED IN THAT said address association means (PU-PR- 

ASSOCJATION) is adapted to associate with said public multi-cast address (PLU 
MCA) a private mufti-cast address (PR^MCA( linked to said public multi-cast 
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add ress (PU-MCA) via a table (PU-PR-TABLE) comprised >n said gateway node 
(GGSN1 }. 

6, Service node (SGSN3) for serving in a mobile data packet network 
(GPRS-SYSTEM) data packet communication to mobile stations (MS2 y MS3) within 
a certain service area, 

CHARACTERISED IN THAT said service node (SGSN3) comprises: 

a. private multi-cast address recognition means (PR-RECOGNITION) to 
recognise a private multi-cast address (PR-MCA) in an overhead section (PR-H) of 
private data packets (PR-DP) that tunnel through at least part of said mobile data 
packet network (GPRS-SYSTEM) public data packets (PU-DP) sent from an 
originating terminal (TE) over a public data packet nerwork (INTERNET) and said 
mobile data packet network (GPRS-SYSTEM) to at least a plurality of mobile 
stations (MS2, MS3) within said service area; and 

b. means (COPY/SEND) to generate copies of said public data packets 
(PU-DP) and to send a copy to each one of said mobile stations {MS2, MS3). 

7, Service node (SGSN3) according to claim 6, 

CHARACTERISED IN THAT said service node (SGSN3) further comprises; 

c. private join/leave message receiving means (PR-JN/LV RX) adapted to 
receive a private join/leave message indicating that a mobile station (MS2) wants 
to join/leave a public rnulti-cast group; and 

d. registration means (MS- REGISTRATION), coupled to said private 
[oin/leave message receiving means (PR-JN/LV RX), and adapted to register 
inclusion and deletion of a mobile station (MS2). 



8. Service node (SGSN3) according to claim 6, 

CHARACTERISED IN THAT said service node (SGSN3) further compri 
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e. GPRS join/leave message receiving means to receive a GPRS message 
indicating that a mobile station (M52) wants to join/leave a public multi-cast 
group; and 

f. registration means (MS-REGISTRATION) coupled to said GPRS 
join/leave message receiving means and adapted to register inclusion ond 
deletion of said mobile station (MS2) to or from said public multi-cast group. 

9. Routing node (DPR1, DPR2, DPR3, DPR4, DPR5, DPR6) for routing 
private data packets (PR-DP) from a gateway node (GGSN1) to at least one 
service node (SGSN1, SG5N3) of a mobile data packet network (GPRS-SYSTEM), 
said private da+a packets (PR-DP) being adapted to tunnel public data packets 
(PU-DP) sent from an originating terminal (TE) over a public data packet network 
(INTERNET) and said mobile data packet network (GPRS-SYSTEM) to at least a 
plurality of mobile stations (MSI , MS2, MS3, MS4, MS6), 

CHARACTERISED IN THAT said routing node (DPR1, DPR2, DPR3, DPR4, 
DPR5, DPR6) comprises means to multi-cast said private data packets (PR-DP) by 
means of a private multi-cast address (PR-MCA) in an overhead section (PR-H) of 
said private data packets (PR-DP). 
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3. Detai led Description of Invention 

The present invention relates to a method to transfer data pockets over a 
public data packet network and a mobile data packet network to a plurality of 
mobile stations as defined in the non-characteristic pari of claim 1, a gateway 
node for interfacing between the public data packet network and the mobile data 
packet network as defined in the non-characteristic part of claim 2, a service 
node for serving mobile stations in the mobile data packet network as defined in 
the non-characteristic part of claim 6, and a routing node for routing data 
packets in between gateway nodes and service nodes of the mobile data packet 
network as defined in the non-characteristic part of claim 9, 

Such a method for transferring data packets through a mobile data packet 
network, as well as a gateway node, service node and routing node of the mobile 
data packet network are already known in the art, e.g. from the standard 
specification "Digital Cellular Telecommunications System (Phase 2+); General 
Packet Radio Service (GPRS); Service Description; Stage 2", published by ETSi 
(European Telecommunications Standards Institute) under the reference TS/SMG- 
G30360Q. This standard specification is also named "GSM 03.60 Version 6.0.0" 
but wilt be referred to by "GPRS Specification' 1 in the remainder of this patent 
application. The GPRS Specification describes □ data packet service for a mobile 
communication network that makes use of the GSM (Global System for Mobile 
Communications) air interface for the communication between base stations and 
mobile stations, For the communication up to the base stations, the GPRS 
Specification introduces two new network nodes: a Gateway GPRS Support Node 
(GGSN) provides inter-working between an external or public packet switching 
network and the mobile or private packet switching network, whereas a Serving 
GPRS Support Node (SGSN) keeps track of the individual mobile stations within a 
certain service area, and performs security functions, access control and mobility 
functions, e.g. change of SGSN by a mobile station. The architecture of a GPRS 
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(General Packet Radio Service) system built up of Gateway GPRS Support Nodes, 
Serving GPRS Support Nodes, Base Stations and Mobile Stations is illustrated by 
Figure 7 and Figure 3 respectively on page 18 and 19 of the above cited GPRS 
Specification, Figure 4 on page 21 gives an overview of the protocol stack used 
for transferring data packets through the GPRS system. To route data packets 
received from an external data packet network like the internet to a mobile 
station in the known GPRS system, a so called point-to-point tunnel is set up from 
the Gateway GPRS Support Node (GGSN) that receives the data packets from the 
external data packet network to the Serving GPRS Support Node {SGSN) in whose 
service area the mobile station is residing. This means that the external data 
packets are encapsulated in internal data packets in the Gateway GPRS Support- 
Node, that these internal data packets are routed to the Serving GPRS Support 
Node accordance with an internal routing protocol, and that the external data 
packets are de-capsulated from the internal data packets in the Serving GPRS 
Support Node to be forwarded to the Base Station that will send the data packets 
to the mobile station over the air interface. 

If in the known GPRS system the same data packets have to be transferred 
to more than one mobile station residing in the same service area, for instance 
because these mobile stations are members of the same multicast group in the 
external network, these data packets will independently be forwarded from the 
Gateway GPRS Support Node (GGSN) to the different mobile stations via 
separate point-to-point tunnels. In such situations, network resources are 
inefficiently used in the known mobile data packet network because duplicated 
data packets are transferred over the common part of the routes to the different 
mobile terminals. 

An object of the present invention is to provide a method for transferring 
data packets through a mobile data packet network, as well as a gateway node, 
a service node and a routing node similar to the above known ones, but which 
use network resources, i.e. bandwidth capacity, more efficiently in case the same 
data packets have to be routed to a plurality of mobile terminals. 
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According to the invention, this object is achieved by the method to 
transfer data packets over a public data packet network and a mobile data 
packet network to a plurality of mobile stations as defined in claim 1, the 
gateway node for interfacing between the public data packet network and the 
mobile data packet network as defined in claim 2, the service node for serving 
mobile stations in the mobile data packet network as defined in claim 6, and the 
routing node for routing data packets in between gateway nodes and service 
nodes of the mobile data packet network as defined in claim 9. 

Indeed, by multi-casting the internal data packets (named private data 
packets in the remainder of this patent application because they are routed within 
the mobile data packet network that is usually owned by a private operator) that 
tunnel external data packets (named public data packets in the remainder of this 
patent application because they are routed through a public data packet network 
such as the internet) that belong to an external multi-cast connection, it is 
avoided that the same public data packets are duplicated and encapsulated in 
different private data packets that are transferred over at least partially common 
routes in the mobile data packet network. Multi-casting internal dala packets is 
realised via internal multi-cast addresses associated with external multi-cast 
groups where a mobile station can subscribe to. When a gateway node receives 
public data packets for a multi-cast connection, it will send these data packets on 
the private multi-cast tree which contains service nodes that contain members of 
the external multi-cast group in their service area. The service nodes further send 
the data packets to the mobile stations that are member of the mufti-cast group 
via point-to-point connections. In this way, the network resources for transfer of 
data between the gateway nodes and the service nodes are used more efficiently 
and the capacity of the mobile data packet network is enlarged significantly in 
particular if the share of multi-cast traffic in the aggregate data traffic is 
significant. 

It is \o be noticed that the term 'comprising', used in the claims, should 
not be interpreted as being limitative to the means listed thereafter. Thus, the 
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scope of the expression ; a device comprising means A and 8' should not be 
limited to devices consisting only of components A and B. It means that with 
respect to the present invention, the only relevant components of the device are A 
and B. 

Similarly, it is to be noticed that the term 'coupled', also used in the 
claims, should not be interpreted as being limitative to direct connections only. 
Thus, the scope of the expression 'a device A coupled to a device B' should not 
be limited to devices or systems wherein on output of device A is directly 
connected to an input of device B. It means that there exists a path between an 
output of A and an input of B which may be a path including other devices or 
means. 

An additional feature of the gateway node according to the present 
invention is defined by claim 3. 

This, a mobile station can become member of a public multi-cast group 
by transmitting a public join message towards a gateway node. The gateway 
node can interpret this public pin message and inform the service node in whose 
service area the mobile station is residing, that the mobile station becomes 
member of the public multi-cast group via a private join message. The private 
join message is addressed to the service node and contains the public join 
message received by the gateway node, It is necessary to first transfer the public 
join message to the gateway node and to feed back the public join message 
encapsulated in a private message to the service node because the service node 
cannot interpret the public join message transmitted by the mobile station 
towards the gateway node. 

An alternative way of joining the public multi-cast group requires that the 
mobile station sends a GPRS specific join message that can be interpreted by 
both the service node and the gateway node. This alternative does not require 
feedback of join messages from the gateway node to the service node but 
involves modification of the GPRS standard specification because the format of 
such a GPRS specific join message has to be standardised. 
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Another feature of the gateway node according to the present invention is 
defined in claim 4. 

fn this way, by assigning to the private multi-cast group that is associated 
with a public mufti-cast group a private multi-cast address that is equal to the 
public multi-cast address, complexity of the address association means in the 
gateway node is minimised. No table linking the private multi-cast addresses with 
the public multi-cast addresses has to be maintained in gateway nodes and 
service nodes. 

Compared to claim 4 r an alternative implementation of the gateway node 
according to the present invention is defined by claim 5. 

in this way f the address association means in the gateway node needs to 
keep track of a table wherein public multi-cast addresses and associated private 
multi-cast addresses are memorised which makes the address association means 
more complex but creates □ greater flexibility in assignment and use of private 
multi-cast addresses. 

An additional feature of the service node according to the present 
invention is defined in claim 7. 

Thus, the service node is able to maintain a list of mobile stations which 
are member of a public multi-cast group. The service node updates the table 
wherein public multi-cast addresses, private multi-cast addresses and mobile 
stations are linked upon receipt of join/leave messages sent to it by a gateway 
node. 

As an alternative to claim 7, claim 8 specific that the table wherein public 
multi-cast addresses, private multi-cast addresses and mobile stations are linked 
may be updated upon receipt of GPRS specific join/leave messages from mobile 
stations that want to join/leave a public multi-cast group. Such a GPRS specific 
join/leave message can be interpreted by the service node if its format is 
standardised. 

The above mentioned and other objects and features of the invention will 
become more apparent and the invention itself will be best understood by 
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referring to the following description of an embodiment taken in conjunction with 
the accompanying drawings. 

Fig, 1 shows the internet INTERNET and a General Packet Radio Service 
system GPRS-SYSTEM. The internet INTERNET contains a plurality of IP (Internet 
Protocol) routers IPR1, IPR2, IPR3 and IPR4 interconnected via links and one 
terminal TE of the internet INTERNET is also drawn. The General Packet Radio 
Service system GPRS-SYSTEM contains two Gateway GPRS Supporting nodes 
GGSN1 and GGSN2, a number of data packet routers DPR1, DPR2, DPR3, 
DPR4, DPR5 and DPR6, five Service GPRS Supporting nodes .SGSN1, SGSN2, 
SGSN3, SGSN4 and SGSN5, and five base stations BS1, BS2, BS3 7 BS4 and BS5. 
Also six mobile stations or terminals of the GPRS-SYSTEM are drawn in Fig. 1: 
MSI , MS2, MS3, MS4, MS5 and MS6. 

In the internet INTERNET, the first IP router IPR1 is connected to both the 
second IP router IPR2 and to the third IP router IPR3, The second IP router IPR2 is 
connected to the fourth IP router IPR4, the third IP router IPR3 is connected 
respectively to the first gateway node GGSN1 and io the fourth IP router IPR4, 
and the just mentioned fourth IP router IPR4 is connected to the second gateway 
node GGSN2. The terminal TE is interconnected with the second IP router IPR2. 
In the GPRS-SYSTEM, the first gateway node GGSN1 is connected 1o both the first 
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data packet router DPR1 and the second data packet router DPR2. The first data 
packet router DPR1 additionally is interconnected with the third data packet 
router DPR3 and the first service node SG5N1, whereas the second data packet 
router DPR2 is only interconnected with the third service node SGSN3. The third 
data packet router DPR3 is connected to the first service node SGSNl, the second 
service node SGSN2 and the third service node SGSN3. These first, second and 
third service nodes SGSN1, SG5N2 and SGSM3 are respectively connected to the 
first, second and third base stations BS1, BS2 and BS3. The second gateway node 
GGSN2 is connected to the fourth data packet router DPR4. This fourth data 
packet router DPR4 further is connected to the fifth data packet router DPR5 and 
to the sixth data packet router DPR6. The fifth data packet router DPR5 and the 
fifth service node SGSN5 are interconnected, and also the sixth data packet 
router DPR6 and the fourth service node SGSN4 are interconnected. The just 
mentioned fourth service node SGSN4 is connected to the fourth base station BS4 
and the earlier mentioned fifth service node SGSN5 is connected to the fifth base 
station BS5, The first mobile station MSI is located within the service area of the 
first service node 5GSN1, the second mobile station MS2 as well as the third 
mobile station MS3 are located within the service area of the third service node 
SGSN3. Mobile stations MS4, MS5 and MS6 are all located in the service area of 
the fifth service node SGSN5. 

In the internet INTERNET data are communicated in accordance with the 
internet protocol (IP). Data in other words are encapsulated in IP packets PU-DP. 
Such an IP packet PU-DP is shown in Fig. 2 and contains an overhead section or 
IP header PU-H and a payload section wherein user data can be embedded. 
One field of the IP header PU-H carries the address of the destination of the IP 
data packet PU-DP. In case the IP data packet PU-DP is destined to all members 
of a multi-cast group, the sender of the IP data packet PU-DP will embed an 
internet multi-cast address PU-MCA in the destination address field of that IP 
data packet PU-DP. The internet terminal TE in Fig. 1 for example is supposed to 
have sent an IP data packet PU-DP to such a multi-cast group. The IP routers 
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IPR1, IPR2, IPR3 and IPR4 have the task to route IP data packets from their origin 
to their destjnation(s). The IP routers IPR1, IPR2, IPR3 and IPR4 thereto look at the 
contents of the destination address field of the IP data packets they receive and 
can route the IP data packets either by consulting routing tables or via explicit 
routing techniques. In case an IP router, IPR1, IPR2, IPR3 or IPR4 receives an IP 
data packet PU-DP whose destination address field contains an internet multi- 
cast address PU-MCA, the IP router will multi-cast the data packet PU-DP: the 
data packet PU-DP is then forwarded to the IP routers that joined the multi-cast 
tree whereover such IP data packets PU-DP are routed towards all members of 
the multi-cast group. 

In the GPRS-SYSTEM data packets are routed towards mobile stations in 
accordance with the GPRS standard specification, whereto reference is made in 
the introductory part of this potent application. The gateway nodes GGSN1 and 
GGSN2 provide interworking with the internet INTERNET, and encapsulate an IP 
data packet PU-DP received from the internet INTERNET in a private data packet 
PR-DP that can be routed through the GPRS-SYSTEM towards the destination 
mobile stations. This operation is known as tunneling. Such a private data packet 
PR-DP wherein the IP data packet PU-DP is encapsulated, is shewn in Fig. 2. This 
private data packet PR-DP also contains an overhead section PR-H and a 
payload section wherein the IP data packet PU-DP is embedded. In accordance 
with the GPRS standard specification, the private data packet PR-DP is a private IP 
(Internet Protocol) packet and consequently the overhead section PR-H thereof is 
an IP (Internet Protocol) header wherein also one field is reserved for the 
destination address of the private data packet PR-DP. As will be explained further, 
the gateway node GGSN1 that encapsulates the IP data packet PU-DP in the 
private data packet PR-DP fills the destination address field of the private data 
packet header PR-H with a private multi-cast address PR-MCA when the 
destination address field of the IP data packet PU-DP contains an internet multi- 
cast address PU-MCA. 
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The data packet routers DPR1, DPR2, DPR3, DPR4, DPR5 and DPR6 
include the functionality to route a private data packet PR-DP to its destination or 
destinations and, similarly to the IP routers IPR1, IPR2, IPR3 and IPR4 in the 
internet INTERNET, thereto look at the contents of the destination address field of 
the private data packets PR-DP and consult routing tables or perform explicit 
routing techniques. The service nodes SGSN1, SGSN2, 5GSN3, SGSN4 and 
SGSN5 keep track of the locations of the mobile stations and perform mobility 
security functions and access control compliant with the GPRS standard 
specification. Via the base stations BS1, BS2, BS3, BS4 and BS5, the service 
nodes SG5N 1 , SGSN2, SGSN3, SG5N4 and SGSN5 are able to set up radio 
connections to the mobile stations MSI , MS2, MS3, MS4, MS5 and M56 so that 
the data packets can be delivered to the mobile stations MSI, MS2, M53, MS4, 
MS5 and MS6. 

In the following paragraphs, it will be supposed that the internet terminal 
TE is the origin of internet data packets PU-DP destined to the members of a 
multi-cast group with internet multi-cast address PU-MCA. The mobile stations 
MSI, MS2, MS3, MS4 and MS6 want to receive such data packets and thereto 
request to become member of this internet multi-cast group. The registration of 
these mobile stations MSI, MS2, MS3, MS4 and MS6 as members of the multi- 
cast group, as well as the way wherein the internet data packets PU-DP destined 
to the members of this multi-cast group are routed towards the mobile stations 
MSI, MS2, M53, MS4 and MS6 in accordance with the principles of the present 
invention will be explained in the next paragraphs. Reference will be made to Fig, 
3 and Fig. 4 in these paragraphs to address the required functionality 
respectively in the gateway nodes GGSN1 and GG5N2 and the service nodes 
SGSN1, SGSN2, SGSN3 r SGSN4 and SGSN5 to be able to fulfil the principles of 
the present invention- 
Gateway node GGSN1 of Fig. 1 is drawn in more detail in Fig. 3 and 
includes an internet multi-cast address recognition device PU-RECOGNITION, a 
multi-cast address association device PU-PR-ASSOCIATION, a private data 
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packet generator PR-GENERATION, a private data packet transmitter PR-TX, □ 
multi-cast address table PU-PR-TABLE, a routing table ROUTING-TABLE, a public 
[oin/leave message receiver PU-JN/LV RX, and a private join/leave message 
generator PR-JN/LV GENERATOR. 

The inlernet multi-cast address recognition device PU-RECOGNITION, the 
multi-cast address association device PU- PR-ASSOCIATION, the private data 
packet generator PR-GENERATION, and the private data packet transmitter PR- 
TX ore cascade coupled between a port of the gateway node GGSN1 whereto 
the third IP router IPR3 is connected in Fig, 1 and a port of the gateway node 
GGSN1 whereto the data packet routers DPR1 and DPR2 of the GPRS -SYSTEM in 
Fig. 1 are coupled. The multi-cast address table PU-PR-TABLE interfaces with the 
multi-cast address association device PU-PR-A5SOCIATON, and the routing table 
ROUTING-TABLE interfaces with the private data packet transmitter PR-TX. The 
public join/leave message receiver PU-JN/LV RX is connected to the port of 
gateway node GGSN1 whereto data packet routers DPR1 and DPR2 are coupted. 
The public join/leave message receiver PU-JN/LV RX further is coupled to the 
private data packet transmitter PR-TX via the private join/leave message 
generator PR-JN/LV GENERATOR, and also interfaces with the routtng table 
ROUTING-TABLE. 

The service node SGSN3 of Fig. 1 is drawn in more detail in Fig. 4 and 
includes □ private multi-cast address recognition device PR-RECOGNITION, a 
private data packet copier and transmitter COPY/SEND, a multi-cast group 
registratjon device MS-REGISTRATION, and a private join/leave message receiver 
PR-JN/LV RX. 

The private multi-cast address recognition device PR-RECOGNITION and 
the private data packet copier and transmitter COPY/SEND are cascade coupled 
between □ port of the service node SGSN3 that is coupted to the data packet 
routers DPR2 and DPR3 in Fig. 1, and a port of the service node SGSN3 whereto 
the base station BS3 is coupled. To the port coupfed to data packet routers DPR2 
and DPR3 also the private join/leave message receiver PR-JN/LV RX is connected 
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and Ihrs private join/leave message receiver PR-JN/LV RX has an output terminal 
coupled to an input terminal the multi-cast group registration device MS- 
REGISTRATION. The multi-cast group registration device MS- REGISTRATION 
interfaces with the private data packet copier and transmitter COPY/SEND. 

If the second mobile station MS2 wants to become member of the multi- 
cast group with internet multi-cast address PU-MCA, it will send a public join 
message to the service node SGSN3 in whose service area the mobile station 
MS2 is residing. The service node SGSN3 cannot interpret this public join 
message and transparent!/ transfers the join message via the data packet routers 
to gateway node GGSN1. In the gateway node GGSN1, the public join/leave 
message receiver PU-JN/LV RX receives the public join message and interprets 
this message. The private multi-cast tree in GPRS- SYSTEM is updated so that the 
internet data packets PU-DP addressed to the internet multi-cast address PU- 
MCA will be routed to the mobile station MS2. In addition, the public join 
message is encapsulated in a private join message by the private join/leave 
message generator PR-JN/LV GENERATOR and this private join message is sent 
to the service node SGSN3 in whose service area mobile station MS2 is residing. 
In this way, the service node SGSN3 is made aware that the mobile station MS2 
becomes member of the multi-cost group with the internet multi-cast address PU- 
MCA and private multi-cast address PR-MCA. Indeed, this multi-cast group is 
addressed within the GPRS-SYSTEM with a private multi-cast address PR-MCA 
that is linked to the public multi-cast address PU-MCA via a table PU-PR-TABLE in 
the gateway node GGSN1 and via the multi-cast group registration device MS- 
REGISTRATION in th e service node SG5N3. The just mentioned multi-cast group 
registration device MS-REGISTRATION upon instruction of the private join/leave 
message receiver PR-JN/LV RX memorises that mobile station MS2 becomes 
member of the multi-cast group with public multi-cost address PU-MCA and 
private multi-cast address PR-MCA, It is the task of the gateway node GGSN1 to 
mention to the IP router IPR3 that it wants to join the internet multi-cast group 
with internet multi-cast address PU-MCA. Similarly to mobile station MS2, mobile 
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station MS3 will join the public multi-cast group with internet multi-cast address 
PU-MCA. A public join message is transmitted towards gateway node GG5N1 
and returned as a private join message to the service node SGSN3 in whose area 
the mobile station MS3 is located. In the multi-cast group registration device MS- 
REGISTRATION it is memorised that mobile station MS3 also wants to receive the 
private data packets destined to the multi-cast group with public multi-cast 
address PU-MCA and private multi-cast address PR-MCA. Also mobile stations 
MSI , MS4 and MS6 become members of the multi-cast group which is addressed 
by the internet multi-cast address PU-MCA in the INTERNET and which is 
addressed by the private multi-cast address PR-MCA in the GPRS-SYSTEM, 
Mobile station MSI for example is registered as member of this multi-cast group 
in the service node SG5N1, In a similar way, service node SGSN5 registers that 
the mobile stations MS4 and MS6 have joined this multi-cast group. 

Summarising, a registration mechanism is provided in the GPRS-SYSTEM 
whereby the service nodes SGSN1, SGSN2, SG5N3, SGSN4 and SGSN5 register 
which mobile terminals MSI , MS2, MS3, MS4 and MS6 joined a public multi-cast 
group via a join message that is sent to a gateway node and returned thereby as 
a private join message. In case a mobile station moves to another service area, 
the registered information must be updated. This update may form part of the 
inter SGSN routing area update procedure in a cellular mobile system, In case a 
mobile station wants to be deleted as member of a public multi-cast group, it will 
send a leave message which is treated in a similar way as the join messages. The 
service node thereupon de-registers the mobile station as member of the multi- 
cast group. 

If an internet server or a terminal TE transmits internet data packets PU-DP 
addressed to members of the internet multi-cast group with internet multi-cast 
address PU-MCA, these packets will be routed to the gateway nodes GGSN1 and 
GGSN2 because these gateway nodes joined the multi-cast tree associated with 
that internet multi-cast group as explained above. The internet multi-cast address 
recognition device PU-RECOGNITION in gateway node GGSN1 detects that the 
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received internet data packet PU-DP is addressed to the internet multi-cast group 
by recognising internet multi-cast address PU-MCA in the destination address 
field of the internet data packet PU-DP. The internet multi-cast recognition device 
PU-RECOGNITION instructs the multi-cast address association device PU-PR- 
ASSOCIATION to retrieve from the multi-cast address table PU-PR-TABLE the 
private multi-cast address PR-MCA that is associated with the internet multi-cast 
address PU-MCA. This private multi-cast address PR-MCA in an alternative 
embodiment of the invention without multi-cast address table PU-PR-TABLE may 
be equal to the public multi-cast address PU-MCA. The internet data packet PU- 
DP is encapsulated in a private data packet PR-DP by the private data packet 
generator PR-GENERATION and is forwarded by the private data packet 
transmitter PR-TX over the private multi-cast tree addressed via private multi-cast 
add ress PR-MCA. The private data packet transmitter PR-TX thereto consults the 
routing table ROUTING-TABLE. The internet data packet PU-DP, encapsulated in 
the private data packet PR-DP, consequently is multi-casted once to the service 
node SGSN3 and not transferred two times to service node SGSN3 because two 
mobile stations MS2 and MS3 in its service area want to receive this data packet 
PU-DP. In the service node SG5N3, the private multi-cast address recognition 
device PR-RECOGNITION recognises the private multi-cast address PR-MCA in 
the header PR-H of the private data packet PR-DP and thereupon instructs the 
data packet copier and transmitter COPY/SEND to send copies of the daia 
packet PU-DP to all mobile stations, MS2 and MS3, that are member of the 
public multi-cast group addressed via the public multi-cast address PU-MCA. The 
private data packet copier and transmitter COPY/SEND thereto consults the 
memory of the multi-cast group registration device MS- REGISTRATION. In a 
similar way as described for mobile stations MS2 and MS3, the public data 
packet PU-DP will be routed to the mobile station MSI and will be routed to the 
mobile stations MS4 and MS6. To transfer the data packet PU-DP to mobile 
stations MS4 and MS6, the data packet again will be multi-casted only once to 
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service node SGSN5, which will duplicate the data packet PU-DP and send a 
copy to each one of the mobile stations M54 and MS6. 

Summarising, the private data packets PR-DP wherein public data packets 
PU-DP destined to an internet multi-cast group are encapsulated, are multi- 
casted in the GPRS-SYSTEM up to the level of the service nodes. This is made 
possible by associating private multi-cast groups with the internet multi-cast 
groups and by maintaining in the service nodes which mobile stations are 
member of the different public multi-cast groups. In this way, the required 
bandwidth for transfer of multi-cast traffic between the gateway nodes and the 
service nodes of the GPRS-SYSTEM is reduced significantly. 

Although implementation of the invention has been described above for 
transfer of internet data packets over the internet and over a GPRS system 
interfacing with the internet, it is clear that the same principles can be applied to 
transfer for example IP or X.25 data packets over respectively an IP or X25 
network and a UMTS (Universal Mobile Telecommunications System) system, 
interfacing with the IP or X,25 network. In fact the invention can be applied in any 
system wherein private mobile data packets tunnel public data packets received 
from a public or external data packet network towards mobile stations, 
irrespective of the particular protocol that is used in the public data packet 
network and the mobile network, 

it is also remarked that introduction of the present invention in a GPRS 
system is not complex because a GPRS system already, uses the Internet Protocol 
to tunnel public data packets from the gateway nodes to the service nodes. 
Introduction of private multi-cast IP addresses, similar to the public multi-cast 
group IP addresses that are used in the internet makes the invention feasible. No 
adaptation of the protocol is required in the GPRS system to enable introduction 
of the present invention. 

Furthermore it is noticed that the private multi-cast address and public 
multi-cast address associated with each other can be equal. The association of a 
private multi-cast address with a public multi-cast address then becomes very 
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simple because no tables are required in the gateway nodes and service nodes- 
The flexibility in use of private addresses is increased if the private multi-cast 
address associated with a public multi-cast address is not equal thereto. The link 
between private and public multi-cast addresses then however has to be 
memorised in a centralised or distributed database. 

While the principles of the invention have been . described . above in 
connection with specific apparatus, it is to be clearly understood that this 
description is made only by way of example and not as a limitation on the scope 
of the invention. 

4 . Brief Description of Drawings 

Fig. 1 represent an architectural scheme of a system including gateway 
nodes GGSN1 and GGSN2 according to the present invention, service nodes 
SGSN1 , SGSN2, SGSN3, SGSN4 and SGSN5 according to the present invention, 
and routing nodes DPR1, DPR2, DPR3, DPR4, DPR5 and DPR6 according to the 
present invention, 

Fig, 2 illustrates the structure of a private data packet PR-DP multi-casted 
according to the present invention. 

Fig, 3 represents a functional block scheme of an embodiment of the 
gateway node GGSN1 according to the present invention. 

Fig, 4 represents a functional block scheme of an embodiment of the 
service node SGSN3 according to the present invention. 
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Fig. 2 
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1. Abstract 

To transfer public data packets (PU-DP) from an originating terminal (TE) 
to a plurality of mobile stations (MSI, MS2, MS3, MS4, MS6) over a public data 
packet network {INTERNET) and a mobile data packet network (GPRS-SYSTEM), 
the public data packets (PU-DP) are mulli-casted through the public data packet 
network (INTERNET) by means of a multi-cast address (PU-MCA) in an overhead 
section (PU-H) of the public data packets (PU-DP). In addition, the public data 
packets (PU-DP) are multi-casted through at least part of the mobile data packet 
network (GPRS-SYSTEM) by means of a private multi-cast address (PR-MCA) in an 
overhead section (PR-H) of private data packets (PR-DP) that tunnel the public 
data packets (PU-DP) through the mobile data packet network (GPRS-SYSTEM). 



2. Representative Drawing 
Fig. 1 



